BEST AVAILABLE COPY 

07/13/2086 13:01 612-455-3801 HSML, P.C. PAGE 09/85 



Partial Translation of JP 11(1999)-114351 
Publication Date: April 27, 1999 
Application No.: 1997-284077 
Filing Date: October 16, 1997 
Applicant: SANDENSHA KK 
Applicant: Toshiaki YAMAMOTO 
Applicant: Sadayoshi YOU 
Inventor: Tbshiaki YAMAMOTO 
Inventor: Sadayoshi YOU 

[00291 

A reactor 3 in this example is of a coaxial plasma reactor type 
wherein gamma alumina pellets (porous alumina) fill inside of a vessel as 
adsorbents and non-thermal plasma is generated at ordinary temperature 
and pressure by applying an AC current of voltage and frequency set at 
prescribed values to a wire-shaped central electrode 38. 
[0030] 

A current to be applied to a reactor 3 is not limited to an AC current 
and may be a pulse waveform current or a triangular wave current, etc., to 
be described later. 
[0031] 

As shown in FIG. 1, in the reactor 3, adsorbents 32 of gamma 
alumina pellets are housed in a reactor body 31 which is a closed vessel, and 
is provided a plasma electrode constituted of the wire-shaped central 
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electrode 38 that is installed in the center of the inside of the reactor body 31 
and a mesh screen-shaped outer electrode 39 provided on the outer periphery 
of the reactor body 31, 
[0032] 

The reactor body 31 is formed like a straight pipe made of Pyrex 
material and having a diameter of approximately 20 cm and upper and lower 
openings thereof are blocked by bushes 331, 332 made of silicon material. 
[0033] 

In addition, laterally to the upper and lower sides of the reactor body 
31 are provided piping connecting holes 33, 34, respectively, the connecting 
hole 33 on the upper side being connected to a gas supply piping 35 of an 
experimental apparatus, and the connecting hole 34 on the lower side being 
connected to a gas exhaust piping 36. 
[0034] 

The adsorbents 32 are filled so as to lie between the connecting holes 
33, 34 provided above and below the reactor body 31. In other words, above 
the connecting hole 34 on the lower side of the reactor body 31 is arranged a 
perforated disk 37 made of non-conductive Tteflon. The disk 37 not only 
retains pellets of adsorbents 32 within the reactor body 31, but also is such 
structured that gas can pass through the disk 37. 
[0035] 

The central electrode 38 constituting the plasma electrode and 
installed in the reactor body 31 and an external electrode 39 provided on the 
outer periphery of the reactor body 31 are electrically connected to a power 
supply unit, respectively. 
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[0036] 

In other words, said central electrode 38 is made of stainless steel 
wire having a diameter of 3 mm, a lower end of the central electrode 38 being 
connected to the center of the disk 37 provided in the reactor body 31, and an 
upper end thereof penetrating the center of the bush 331 that blocks the 
upper opening of the reactor body 31 and being electrically connected to the 
power supply unit, 
[0037] 

In addition, the external electrode 39 is formed like a mesh 
screen-shaped made of copper, such configured to cover the outer periphery 
of the reactor body 31, and also electrically connected to the power supply 
unit 5 as with the central electrode 38. 
[0038] 

Thus, if an AC current of 60Hz, for instance, is applied from the 
power supply unit 5 to the central electrode 38, non-thermal plasma (ionized 
gas) can be generated at ordinary temperature and pressure between 
adsorbents 32 of relatively low dielectric constant that he between the 
central electrode 38 and the external electrode 39. In addition, an AC 
current to be applied to the plasma electrode is not necessarily limited to the 
60Hz mentioned above, and may be set in the range of 1 Hz to 1000 Hz, 
depending on conditions. 
[0039] 

As such, generation of non-thermal plasma between the adsorbents 
32 enables waste gas adsorbed on the adsorbents 32 to be desorbed. In 
addition, desorption of waste gas from the adsorbents. 32 can regenerate the 
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adsorbents 32 so that they can adsorb waste gas again. 
[0040] 

The mechanism of desorption by discharging is so complex that 
details thereof have not yet been understood now. However, if voltage is 
applied to the central electrode 38, for instance, a number of free electrons 
will be released and leave O2 and N2 within the gas ionized. Furthermore, 
it is believed that waate gas adsorbed 011 adsorbents is also excited and 
ionized at the same time, thus being discharged into a space radically and 
ionically. In addition, like this example, use of material of relatively low 
dielectric constant (gamma alumina in this example) for the adsorbents 32 
can degrade decomposed waste gas, thereby enabling effective waste gas 
treatment. In other words, for decomposition of the desorbed waste gas as 
well, it is believed that gas molecules and waste gas ionized by electrons will 
become highly reactive intermediates (radicals) and be dissociated/degrade 
through radical reaction/ion reaction. Thus, it is believed that the radicals 
chain react and thus effectively facilitate the degradation reaction. 
[0041] 

In the following, we describe an experimental apparatus 1 using the 
reactor 3 configured as described above. 
[0042] 

As shown in FIG. 2, the experimental reactor 1 comprises a gas 
generating supply unit 2 for generating sample gas of predetermined 
components, a reactor 3 comprising the adsorbents 32 described above, a 
measuring unit 4 for measuring composition or concentration of gas flowing 
into and out of the reactor 3, and the power supply unit 5 for supplying 
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power to the plasma electrode of the reactor 3. 
[0043] 

The gas generating supply unit 2 comprises a compressor 21 to be 
driven by an electric motor, an air tank 22 having predetermined capacity 
that stabilizes air pressure generated by the compressor 21 and an 
automatic regulating valve 23 that regulates air flow at constant level, and 
two control valves 26, 27 that are provided on piping path leading to an air 
drier 25 that removes any moisture contained in air and piping path 
bypassing a sample gas generator 25 and that adjust concentration of sample 
gas and total flow. 
[0044] 

In the experimental apparatus 1, said sample gas generator 25 fills a 
container of predetermined capacity with solution in which samples of 
predetermined constituents are dissolved, and is such configured that not 
only an air supply port is arranged in the solution but also an air discharge 
port is arranged on the same solution level. Thus, as air passes through the 
solution, sufficient sample constituents will be contained in the passing air. 
[0045] 

In addition, not only a flow control valve 26 is provided at the gas 
supply piping connected to the sample gas generator 25, but also a similar 
flow control valve 27 is provided on the piping path bypassing the sample gas 
generator 25. Therefore, by adjusting throttling of the flow control valves 
26, 27, a ratio of gas generated by the sample gas generator 25 to passing air 
can be changed, thereby enabling arbitrary setting of a flow rate or 
concentration of constituents of sample gas to be supplied to the rector 3. 

5 



PAGE 13/85 * RCVD AT 7/13/2006 2:19:14 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-6/45 * DNIS:2738300 * CSID:612455-3801 * DURATION (mm-ss):35-00 



07/13/2006 13:01 612-455-3801 



HSML, P.C. 



PAGE 



[0046] 

The measuring unit 4 comprises a VOC (Volatile Organic Compound) 
measuring instrument 41 and an Nox (nitrogen oxide) measuring instrument 
42 that have sensors arranged on the gas supply piping 35 and the gas 
discharge piping 36 of the reactor 3, wherein the respective measuring 
instruments are connected to recorders (not shown) so that they can record 
changes with time during experiments. 
[0047] 

The power supply unit 5 comprises an external power supply 51, a 
transformer 52 for transforming power from the external power supply 51 
into any voltage/current, and an ammeter/voltmeter 53 for measuring and 
monitoring supplied current and voltage. 
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thermal plasma to the adsorbents on which the 
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treatment has adsorbents 32 of gamma 
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inside of the reactor body 31 , a wire- shaped 
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COO 7 3] »fc* *SBl=*^Xf*. «BB/<U7B 

dv/a t fcjWMK&ft-ra 

Bflfr. Tttfc** (Square wave form) 

BB» /t/uMMMt* »J*aP*rtStB*5fc, 

&BttB*3£L <i*as&=jcir»rB2ns* xi** eft 

[0 0 7 4] *fc. fcatttiLT* ff>T7JHt (It 
B«*1 o«Jfc> *«JBLfc*<* *«o«*«(=IR& 

*ya*rai?»#**B». »»r*c*««wtt 

to 0 7 5] *fc. *H*^ri±. »tf*«MWt ■ Si* 

-?BB£?hv *©«L Mic, BJxfft&tffl&ffrflHB 
4, 

[007 6] 

MB, AtfB***ifcJ*tf*ro#B*ff 

[0 0 7 7] C<D^5rc. B0XOJUH=£ltT. 
*#B»**fcB*tte*B^XTfcBilrt-*XB* 

t»5Lfc::£l=,fcy* BBBBtflcR*****:!**"**^ 



*i5o *fc. *«SHf=**L«. #»?5X70ttffli:* 

*ft5o MW5R»4J|ifc»Wtt. 

■5 X v ;&< $B£ L T t ^ X T */ - > K ft Hi £ ft 4 C t 

[007 8] B»**ifc*#**<* 1% 

»*"xe«o>«Bt=*ox»»feaau, BB*ft 

[0 0 7 9] BB^X^*8Hnrr*i«Xl» 
B£LT. /t/l>*fc«*3** WaotftB*^ 
&BML BBkn«L<ttUanttltt. 

ttttavic * -a * sf br 

Uti hftBl*feK> BB*©Bt^W»*B^*^»»W 

(c^x^ffii^-r^Cir^'C^S^ttrn. BB*ftf= 
»JT;iCJ:UftBMl=ftBT* = J:*tl7**. 

[o o 8 1 ] **^f=«fc*i.i*s B**fi=B 

*i=*v. »**<«»w ■ 
B*h*8B#**»aM'* = y«»#a>W±*fr 

G-trXlzj&ixT, »BB«Rlte«B«<, -^©Elfc 
Bfcfct*-C»«M=* BA"^«»«>B». QB*ttO>W£ 

[O O B 2] *BWC*fttf* »^tf)»lXS 

1$ S B -fc T 4 w t A< 1? ^ * » 
[BaBOffiBtiB^] 

[jail ^won^ji^y, MHkf=ML*featti 

&BBBBt?A4* 

[0 2] *»BB0>ft#«r=«y< Bil^BT'JT^** 
fl9 L^fcS8BBBO**«B*^r«»BrtB-C ft * . 
[133] *BBO*l*«IC=«y. B2l=*f*BK«* 
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